Suppression of stress kinase JNK is involved in HSP72-mediated protection of myogenic cells from transient energy deprivation. HSP72 alleviates the stewss-induced inhibition of JNK dephosphorylation.
Since protection of cells from stress-induced apoptosis by the heat shock protein Hsp72 involves suppression of stress kinase JNK, we suggested that Hsp72-mediated JNK inhibition might also be critical for myocardial protection from ischemia/reperfusion. Transient energy deprivation of H9c2 myogenic cells, used as an in vitro model of myocardial ischemia, led to cell death that had morphological features of apoptosis and necrosis and was independent of caspases. Surprisingly, this unusual type of cell death was regulated by JNK and ERK kinases. In fact, specific inhibition of JNK increased cell survival; specific inhibition of ERKs enhanced deleterious consequences of energy deprivation, whereas inhibition of p38 kinase had no effect. Hsp72 suppressed activation of JNK and did not increase ERK activity, suggesting that inhibition of JNK is the important component of Hsp72-mediated protection. Upon transient energy deprivation, activation of JNK proceeds via two distinct pathways, stimulation of JNK phosphorylation by a protein kinase SEK1 and inhibition of JNK dephosphorylation. Remarkably, in cells exposed to transient energy deprivation, Hsp72 enhanced the rate of JNK dephosphorylation but did not affect SEK1 activity. Therefore, it appears that Hsp72 specifically down-regulates JNK by accelerating its dephosphorylation, which reduces the susceptibility of cardiac cells to simulated ischemia/reperfusion.